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(54) POWER ASSIST FOR BICYCLE 

(57)Abstract: 

PURPOSE: To allow easy installation on an ordinary 
bicycle, and provide pertinent power assistance at the 
time of traveling along an uphill. 

CONSTITUTION: The first torque transmission disc 35 
fastened to a shaft joint 44 having a pedal crank 
connected, and rotatable under torque from the pedal 
crank is provided, together with the second torque 
transmission disc 28 fastened to a pedal crankshaft, and 
a gear disc member 34 coming in contact with each of 
the discs 35 and 28 under pressure, when the disc 35 
rotates. Furthermore, the rotation speed of the disc 35 
is detected with a rotation speed sensor 47 and physical 
displacement variables resulting from the acceleration of 
a bicycle and the backward tilt of the body thereof are 
detected with a displacement sensor. Then, when the 
rotation speed becomes equal to or above the preset 
value, and the displacement variables are equal to or 
above the preset magnitude, an electric motor is started 
and the member 34 is rotated via a reduction gear 23. 
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(57) ami 



h«u ^y;i/^9>^©iite***w-Tiate"r*«i 

U-4 7T^a-r^<h*tCg|S*©SDSSS.r;»#:O^M 




1 

^ y ji/ ^ 9 > * © £&a-r -5 

t, ge*®fti^&;^#©^£#ft34fe9ftia^ 

©*»*© HUS£MSi^7' bTfejfrf £« 
A, £©«M«©ffi;fc£^;i'*9>*ttifc£5ibT» 

|E|g 1 CD h^^***^^^^^©^** 
«»tT0Kbfct*, £©sgi©HH?£3§«£ SUSHI 

5rr£g&R¥^©«fnrf&f3& h;i^g3i«3:JE&£ 

a#^»«£b&-£B^©Biera**ttiU 

fftiB^&&&m^R#^se>R£ bfc-£*»±©tta« 
[MF&B3] £<£»tfcffi#R«* JD5i«©^:#$&^ 

-t s c t £ #m t r a at^ i x« 2 K«© § e*^ n 

#©-**|5|»ettfc:£«fU £©»RaWf:Ktt#tt« 

«fc©efc*IBiS**it8&SB. 
[0 0 0 1] 



(2) #M¥8-2 6 8 3 7 4 

2 

[0 0 0 2] 

fie*. iK»^»^*iitigBtt2^©^ 

lr;wc£Dffit©:*^£tcfWffT#5*>©T. ltntt# 

V»»*e»J!rrSt>©T. &ffrfjEfcbT?<£ffl-T?£3. 
[0 0 0 3] 

fcftSEfcbT&fflT#3g£*ffll&;*J*llb&fitt, 

ofc. -rfct>t>, ^a©s^*iciB*{cmt)(*it 

[0 0 0 4] *£T!||*Hl*tiS©»9Itt. TfcflKSttT 

«a:»*«i»««T*«ste*«»»«MMii««ji*"r 

[0 0 0 5] «*^2~4ttJfc©?891W:. TUBES 

fci{tffiI&;*J*ii&§£fi£Jt#f*. 
[0 0 0 6] 

iutia a«K*ffl»*»8&SBK*viT, 
^^^5>^©Enewes*Hj"r*iHiKaK«ta#s 

t, a^©aaui»Wfr©8Hiic#fc3*«W*ffi 

*tt««ai *r^»«* b fc-^«fi4±©^aw^& 

m*tkth bfc t ^*»«ISiBft$-&^ % ©Tafe^. 
[0 0 0 7] »*a2»ifi:©»WJ4» ««S^«lH<hUT 

nb-r £ ©m«j«©iHife&M3i^T *^-b 

B(Ci5V^T, ^J^^^i'SaSFb&^nHHSttK 

a^L, ^yj^5>^©E«E**s»tTmE-r*JBi 
©h;p^e^«t, ^)V^y>^mzm^.u z.<d^ 

? )V2 y > 2nt—mz®m-tZ>'%2 <DY )V9 teMWL 
t, asioh^e»E*»^;^5>^©EHE**a 
itTiatebfct^, d©^i©h;p^g^ffi*®2©h 
;p^ea«c#^-r-5ttfofc^;u^9>^«i©Hc& 
[6H'i£»£i2\ «ai«©m**^»ice]i'r*»»R^ 

50 ■\'©SBffKfth^fi31«S£EftS**««ff'&*t, 



s 



3 

mmomm h)V2*&V)V2&m.mz&m-?z>&%mm 

[0 0 0 8] m*m3ttfe<D$£W\$, §t5&RlX«2fE 

[ooo9] mxm4ttfe<D%m\t. m&mi* 2x\t 

«#l8#X»1$#i$*J©-«£0»jgfti~3[& 

*3&t-j6«a± t ft s © s -t >-y-r^ m r * *> ©T & 

[0 0 10] 

© iD»*;&tf*#©««fc# a: 5 »aw^«*«-sa 
«±tefc*fc, u -©a»8i©iHite&M 

[0 0 11] H*3l2»jSCD*»?8K:*^Ttt. 

©»a«.fc«kD^;^7>^*«iHite-rstMi©h;w 
*e*K**iateu n©isn8fc«fc0iiii© wi^esMS 

©0te3ii6di-^tt£A±tcfto, frr?. gg*©in^« 
*#©«*fcflift 5 *aw*fi*««-j&«** t ft t» t 

[0 0 12] 

[HlfeM £4T, *S^©-3«M»&HffiS#JHLX« 
[ooi3] iW8 &«*©*<iOi^ 7 yvmsm&mz 



(3) !|tM¥8 -2 6 8 3 7 4 

^:/©2«Hfctt-StlXlr»<&. *#©£«;: 

tt^x - >*-r - jioWRft o- & nx^ * 7&s, n 
fcft-px^s. 2si;:> ^->^-jvttnmt<Dm 

\Z\t&mifi&Z. «UB«Ttt«Ui!&*R*©2 

[0 0 14] 01 ttgg*Oi#M£it^S0-r, 
1 te*ft::7l/-A^&5. J1©$#71/-A1H Ay 

hy^fa-73t, £©h>;/:/5^L-:/3;&^#h-A 
^7^!/h \zmtiiVtc>'-h ; 3 L 3-—74 

*f©->- FX^- 6 £T*M6UXV»*. 
[0 0 15] WIB^y 1*^^2^1107* — * 7 iA> 

Hi i &niteeftfc3i#itxvis. wtsv-h?i-^ 

4 ©JbSgtClj- F;P 1 2 £±TffrS«t::JOtftttTV>-S>. 
[0 0 16] Sfc, 'tMBtfFA^dry h©gf5fi©*flj 

ctt, yx— .fr (H^-ar-T) £®tttt> £©^ 

x— >*-f— ;i/£3^x — >*:-<— ;i/^7 A*— 1 3TBoX 
<A£. •?-bTW325 1 x->^-J^A-l 3©^flJtC 
*fi!l©A^;i/^7>^ 14a t^)V 1 5 a SKl*XV» 

30 [0 0 17] m&tfh&'Jy'ry h©«Wfc©£«K:tt, 
=£74—7. 1 6 SUtttt* Z\(D*T>r-X 1 6 ©SfcSM 
©ft«WI'*»«l 7*HJfeUXV»*. tMBf t x-># 

-f — /kfr/t— 1 3 ©Jticmsrabstt^-x l 8 £«f 

jftnJtgKJRttttT^S. fl,TiE=f7^-Xl 6©^ 

flac£M©^^^7>i7 1 4 bM^;n 5b*«tt 

XV»*. WI2««Sdr-X 1 8 ©^Ter-X«©fil®»CW 
f2m»tH l 7 &Sg»-r*ffiibBBRtf£teStfcW^lil:X 

#ttx^-s. 

4W [0 0 1 8] ®2\t%Li£7V~ Al Sr^BSLTSfe** 
=^T-ir-X16, 1 8 Rtf 

HSS^y^Xl 9©BHS : £:^bTV^. SttfB*ft->—7. 
1 8C11 «IS©«?t&> ^J^.«3{S©1 2V©^KIS# 
*»ft*5!IK:»«UTiRiBb. £©#«%*> &IME«ft 
ill 7fc«WI**«IW*«t3fcftoXV»*. 
[0019] MK^T-ir-X 16H, S3 tC^f * 5 

k:, g^s=P7 2 1 *-&tm»©«a*7 2 2, 

ft^>Miia2 3=£TOLTVi?>. MIBMa!^ 7 2 2 tt^r 
-XI 6rt{C@5tbfctt2 ;WJ>^2 5it 

50 «fct>XB<gB«Etc5ttt»*XV>5. ^LTsKhA^yy 



(4) 

5 

h 2 eizmfcs&z&vmir^yji? ?>>7m2 7\z 

[0020] S3f5^2©h;vi7ea«2 steias&tfia 
7fc^-r«t5tr, +jjy*©--ii«*gitHStt> £©?£tti 

BP3 0©*£fcEg^!R©?L3 1£MW\ £©?L3 1K: 

tt«fc$W*^»©-:*©»tt£**TS»«3SiB3 jo 
3, 3 3««WXlr»*. 

[0 0 2 1] bTffifBfg 2 © h Jl^6SI« 2 8 ©I^W 

@P3 2 \zmmw\zv >ifvt<oimKMSL^2 1 s*au 

jh»bfc'j>f«©^P3SgStt3 4*«^LTHS. " 

WE^ 2 CD hJlZteMW. 2 8 ©^tB«& 3 2 ©MRf 
lefB 1 © h)V9GMtil 3 5 t«frb-CV>*. 

[0022] mmm 1 © ww? ej§« 3 5 \m 4 r# a 

«5 6©t»*fcn»0?L3 7*BI»t. £©?L3 7ft~fcM 

flJf2^fflSB3 6©*«H©#foLfctt«K«HMIte»© 
ffi*©a5#*«fiSc-ra^«?HS3 8, 3 8*RttTV> 

««2 8-fc*£L&i*#HlGaB3 8, 3 8©SW 
MiBSf£2©h;l^£3i«2 8©fttt£jB3 3, 3 3©m 

jm&*riftrr«iij&ic&oTi>T % SBKoh^ewE 

3 5 ©^fflSB 3 6 14, ^nmSM 3 4 £&&Lfctt«g 

-ess 2 © h)\>z&.n%L2 8 ©gsmgB 3 2 oftwizm as 

n, MM83 3. 3 3Rtf3 8, 3 8 *«*frtrr*J:3 
X h y A**5>*ffAUT3B 1 © Wl^fcjt*3 5 ©35*0 
[0 0 2 3] ME*W9*V2 l*H«bfc'J>^«© 

**r»»»3 4«, ®8 ©(a) t'^-rj:^^ mess 

2 © h;py-£5i« 2 8 i**flrr*ffi©»rtH«fcyt*ffi 

*tT!***7*y>^3 9©--JM!*IBj£U ^©X^'J 
>^3 9©ffi<H«K/h«U>^«»4 0SB3tbTV> 
5. *UT. H©/hg»J>^BW4 0©«g®tCR^©« 
ftomoJMftJMHttMl. 4 1, -s-jgoWH* 

14, H8©(b) tc^-r±5tc. f»BflU©hJl'*£*K 

3 6 fc#lOT«H©^J*fflCg2©MMmtftt4 2 

[0 0 2 4] MfSSfl 1 © h^«t« 3 6 ©ffi«#J©* 

i«f4 4^UjtdU C©IWt*4 4IC£«^JW 
1 5 bS3tDft&t&MB^Jl'*5>* 1 4 bftttfett 
ttr-y h4 5 t±oTH3£LTViS. *LT*B«^^ 
1 4 bfc»*ft»^-s» h4 5jWMKfc«tiJLfc 



^M¥8-268 3 74 
[0 0 2 5] Mia^T-Jr-X 1 6 ©|*3ff©iftGft 1 © h 

;^ei«3 5©tt*«t»iRj-r*ttiifc^^;n 5 

a, 1 5 b, -ttet>t» *#W7>? 1 4 b ©BIBB 
K**fflr*B«auHWH*RfcUT©H*aMtfe>* 
4 7*E«-T*tt*>^ «WE»l©h;^ejt*3 5 
©^ffig&4 3Cn»»C*i*«l/fc7^5> M 8£ 
»#H3tbTV»*. MEIiMlR>«*-fe>lM7tt, «*tf 
*— JPJlffjfrSfcD, ^;W^5>^ 1 4b©[HHEfc# 
&33Bl©h^e»«3 5©iaficJ:oTOTBvif* 
y h 4 8 ©a*©*ft:SimE-fe>1j-4 7 T^£fi"f -5 E t 
CJjoT^yM?^ 1 4 b©|srtBJfia*i(ftta-r*«fc 
SCftoTW*. ft*. W83^^;H 5 a, 1 5 b**± 
RtfT©tt«lC**B& wiB-fe>-y-4 7 t^iRj-rafia 

tttvy*? h4 8 3WSFftLftV»«k5fcvy*y h4 8 

[0 0 2 6] S«rf3M3iSI2 3J4, «Atf 4H:©«a^ 
4KS«SHft^rir2 1 tLTV»*. *l/T. 
1 7©@K)tSS:7, OOOrpmtL, 
5inftiaB©«Jt^ir2 2T?l, 5 0 0 r pmlcM& 
U ^©2ae©j^ji^-V2 2T4 6 0 r pmtr^jg 
U *6K3aSOj(Bl^t2 2Tr20 0 rpmfc|ia 
U ^M4Sg©l^S*t2 1t?5 4. 8rpmC 

[0 0 2 7] MfB08&#y£7.1 9 ICOH 9 CSiTOett 

>U-4 9t4, (a) tCffiSB.' (b) A- Aatfct&SWffl 

S&*-T«fc5fc, y-xs ort©±»©-;*icH-*o& 

«r0f£gft&^$i£*-r3 5^?^7^7U>^5 1 
©rttt£tt£U ^©5r:fa7^7U>^5lMI4 
5 2©-«Sr-^WfcB«L-, E©& 
ttgB« 5 2 ©fl}JS£<ir-X 5 0 ©JSgCifi^STMWLT 

©l£gE©tt^»C)t^ofc^»C* h-fe >U- 5 3 

IWB*h"t>*5 3tt«*^-f*- Ht*h hy 
>5?X^ftBBe©IBI!lftlllTT«lftE«UT^*. 
[0 0 2 8] £©^&*-fe>-y-4 914, S«gC«5 2^ 
«D«ttfc-*©«W«a®*©i(D!Ftft*J;3lCbT« 
fBy-X5 0©ffI5 0 aSIWBI3Krt«y^^l 9 ©1*1 

gicicsatcH^-rso n©3E(ta-fe>u-4 9f4, 
©^ssa*«aitcTd«D, r©t^tcf4«fie*h-t>u-5 

3 l4*£#gW 5 2 t «k Q WiV^t *- h* * h h 7 > 

^x*^©»ift3n&^. 

[0 0 2 9] -€-UT, Ste«3&t3feffLTilljt«*«4i;& 
0, «£S*£*fctt«tt»#5 2*»«*fcl3»U J e 
©ftaW3Efi**«-3e*6U:fcft*t«ttW«5 2©ffi 
mHfiS&t?'f 6* h h 5 >5^X^^©3t*atJt 

t5i5tftoTW«. fftfc^> *h-fe>it5 3«« 
ttgP^5 2j8«-S»5l±K:*ffibfctt*«Iii-rsCt 
{rft^„ *ff«ffcyu-*39«*>*»-3«:D, 



( 

7 

*Bictt*#aw5 2tt*ttFfciHn&u wt94*—v 

[0 0 3 0] HI 1 OttttlfeiHJS&tfy^X 1 9rt£&#-& 

CPU54R^I/0#-h5 5%WWT^Z>o ^b 
T, B«fBCPU5 4«I/0#-h5 5 fcrt-bTWIBIU 
ejM^fe>!M 7&*to@eMtfe>ii-|!l&5 6*6tt 
iB^3Ml^ 7>f 14 b©lnli|k&g&aifi^£3t&tr<i: 
#KllWfB^&*ir>-y-4 9 Sr£tr£&&-fe>1J-|Eli&5 7 

-feltK±T?, fro^&fc&^&^gbfc-^SEU:© 
t#, ME I /0#- h 5 5 > h n- 

JHU8&5 8 Kl ; E-^K»m^S«*&-r«>J;5fcJ5:oTV> 

£m&A,TMiB«»>«£ 1 7 «uMffrr«. 

[0 0 3 1] WfB^— ^a>hP— ;HhIK5 8tt. 
WlCttHl UC^-r<t?IC + elSB : fi*ifiiniCJBtt 
Rl fc^bTNPN^K^^T^TrlSr&^U £© 

Ji««AM©#SCA**T-(+) «SSR3 RtflgJiR 
4 £*^JfC;frbT&irr£££aclgjnR5 RtflgJaR6 
*»?iJl^bTSflfibTVi-5. MIESMR3 , R4 ©& 

[0 0 3 2] tt(3iSiWI*»AM»tfl*«^SJffiKR8 
JifttN P NM h =7 >V7>$ Tr2©^-7. liZfflfc? £ 
£#lctME»tftR8 R^S*t:R9 £:frbTgH©#Ke 
XiiM^i*) fc»«bT^«. lWfBh7>^X*Tr2 

U XS^^^^SiRlO^bT^-r^t^^SfitR 

u^Uta >;ti/-^ CMrosteA^ffl^ (-) fcSU* 

bTV>5. 

[0 0 3 3] WfBn>AU—^CM«» ^K^Xti^ 
(+) SJSttR12Rl«SttR13SI15«K:^bTS5»UTVs 
*. WIBjg^R12, R13©*ttj{*«JSttR14fcfl"bT+ 

*^SffiRR15Rtfj^R16*1»5(fcfl'bTee©E 

R17£ltW^bTmfiBigSiR5 , R6 <Dfflfa£k\Z&til 
bTV>5. 

[0 0 3 4] MCVIIriil 7tl/TH 0!lA«ite*© 

[0 0 3 5] ^ > h n— ;na» 5 8 tt^it 

5i5l:SoTV^. Tfcfc*. ^S3h7>> ? 7.^Tr2 
Kiftflfc*ttbfc^R10;fttf3W^-*CMH«» 



#H¥8-2 6 8 3 7 4 

tt, ««E©«lBK±OJSttR10©« : P«£E«»±#bil* 
St. nwtp— ^ CMOtattiflt}— WVL&Q. Z. 

7>i?X9Tr2ifi*7V, JS»tR10©*f«E39«fiT-r 

ck 0 ^»*ie«AM©ta**vw K^t&oth 7 

>^^^Tr2j5^>-rs«k5tfe^T^?). EnCJ: 

®*«5E*«n^©^±bTV^. 
[0 0 3 6] Wf3 ; &-^3>Nn-;HsISS5 8«, ^E- 

*|ils§gAM©m* U^OVifin-i U^.)ltU-oXhy>^ 
7.^Tr2j&t:*>!Sfe U Z.tl\Z& 0«il® 1 7 ^BSfclij 
fl^-frS. ^-ySM&M^##±bTh7>>?X 
^Trltf^T-Sfc, *IWMB«AM©ffl*l^^j8«o 
-k^t^oTh7>>?X^Tr2/&^>'l!i^b, JltX 

[0 0 3 7] ^©<tp^«^©»**ll!jS««« «#© 
SWCD£«^W?>? 1 4 bXXHU&4 4S» 
Oftb, ^yjl^7>^$)&2 7lCfg2© Wl^ej§&2 
8 £B£fS tftJC^-V'ir-X 1 6 SMtCHSlft 
«*#4 4ft«H©h;^e31«3 5fcHftU £ 
6 \Z^m^9)li7 7>i?14b £$ftS8# 4 4 \zmtttt-f 
?h4 5T?Btt6. C©i5K:KaF©aC*fcfB*K 

[0 0 3 8] ^^©Mf*ii*»tP*fft)ftV>a<E»© 
jHEW©tt*TrttX^U>^3 9©*©»fc±D^n 
MSB** 3 4 (CH£bfe*2 ©NNMmHttM 2 »Sg 1 © 

h;V^eS«3 5 fcEE»U MI'J >y*»4 0 CHJe 
b 1 ©JMMHMttt 4 1H^2©h fifflg 2 8 

[0 0 3 9] COWI'Wj'JH 5 a, 15b*»»a 
»gK¥©Sfi€Htt'9'&£:' SBl©h^fi3i«3 5 
tiis<?)W?>>7 1 4b©EHEK:J:DiaiKU &l©h 
3 5 ©&£(£& 3 8 ©*S&ffi#fl5 2 © HI'* 
€%K 2 8 ©$HH£iB 3 3 ©tilttffifcttftkU % 1 © h 
;W^^«3 5tilElfeb^6^^l'^7>^lft2 7© 
«D*[6KM#»T-5. cntC±D*irn«*»3 4©*2 
©«j^jS»SB** 421^1© YM&ESl 3 5IC3KEE 

b> /JnS U > 4 0 ©fg 1 ©»^JS«lgP^ 4 1 t> 

2 © h;i/^e»R 2 8 (C3lt< BESE-r^). 

[0040] jb i © h^^ess 3 5 *t@e-r s 

;i^7>£ 1 4b©EHESK*lftlB"r*. *&. 

1 4 b©nite»c«kD^y;V'^7>^W2 7d«@ 

l-t>D-4 9 (D&RfflS 5 2 ©«si*«attFfcia»-r*. 
tbT«tWW5 2©«afl93Wfc*« t -««K-t^** 



9 

[0 0 4 1] £5L-T, CPU 5 4 raniteiiK'fe >1*1U 
K 5 6 6 (DlHitejiK^tiim^Rt;^fir*-lr >U-@8S 5 
7j&>&©£&StttfJ(I- { t&3t&** EHgJgflW*— 

5 5 S^LT^-^ n > h D-;H!8& 5 8 fc^-^SKUl 
8««SS«1 7£jgf!rr*. 

[0 04 2] «Ib«l 7*tj8»-f*£«»«»l 7©IhM£ 

■5 t#!C|g 2 <75*^JitiiaS*r4 2 £^UT« 1 © h;^ 

8, 3 5l:filSn5hM(!)*tJB, X^U>^3 

9 fc±SltMS»IS«5*t4 1,42 ©m&© 

M4 1, 4 2 ©*»«!& iJSSffll&BB** 41 ,42©* 

*J4 2©*^ffl©¥^*g«#^ftgR^4 l©)*&Sffi 
9 *>A£V>©T!< f&-l-<Dh)Vir&M&.3 5 
fclfiatSn* Y)VZ>\*W,2<D y)VVteW®.2 8 \Z&.MZ 

[0043] i^tt, ASHcia^^h^* 1 ** 
<r%>«ft«i 7^e,©hJt-^tc<t-S)jS«}^«i*«tt^ 

fft>n, ^l:iD^;W 7>i7*2 7tt-HfrfcEM6 
h^i?S#TSfi*Sl^fui:K)5:5. fgl© 

h/i^esss 5(c€3S$n^h;i/^»m2©h;^e 
^«2 sfceaan-sh^iDt)**^©-?* warn 

&mz&\,*x<«.jr)V 2 7 ©l|tt#|pl©###Jn 

[0 0 4 4] i©7tfe, £ffl©^^;H 5 b^e>©A* 
h;l^^4>UT*>, *fflJ©^y;H 5 a 

£RS*£triM ?;W;^;oTt), l 7 e> ©eg 

h^it±Dfth^eji*2 8, 3 5tn«aw3 4 
&fl!Uc©^o#tt^tiTv^tfe^ie-f, 

©^^l/^^rf^mLTfe+^Di^ffiSj^T^-So b 
KJ*«UT#Wl'i'e*K2 8, 3 5 t*-\rn2£gW3 

[0 0 4 5] £fc> "WH 5 aXiil 5 biSTOfii 

^ 1 4 b©@ea[«ttffl*«+»ran*. c©t#tf4, 
e«*ntfj:^©-c, K2^atfngi©fcvMs^:*jT^ 

[0 0 4 6] f£<o\Z. n&mi 7 tUTlThMttt 



6) &SW8-2 6 8 374 

JO 

^•^©@HEiS^A*t«t5^y;W©lHl<EJiJlJ; D fcA 
#<&D, J*»S»W©BMS*K:«fc*»lrt»8fr*+# 

[0 0 4 7] ±D«T&K*fc3EtSl**4:*fc 

ti, n © t * c »s©«ie ic ± *) 4 9 ©« 

ttgB^5 2©<t6W-rT{C^tcafe?.»^SbTV^. 
fi£^T> COttMrr^iOH 5 a, 1 5bS»»a». 

&&<-Cb«tt«*f 5 2 ®!fti^ffil#-tlH±i: 

Mill ^H5a, 1 5 bJ&*2~3 km/h 

iMcfcS. 21©J;5t±»3«fc*ViTtt/h$^Jn5i« 

1 7«jB»a*T»**iaj8«#6*i*©T?, 

[0 0 4 8] j£?T*£T0*»C&ofcD. - 

20 £H- ttfc i £ >V 4 9 ©tKftgW 5 2 © 
IBJ|»4ir*fc*ttL'T* h-fe >* a 5 3 ©&tHttffiri> 5. 
*WS. 'tltCiDs CPU5 4tt ; E-^zi>hD-;l/ 

0^5 s^^E-^ffitbw^w^it&^it-r^. cnic 

•tD^E— ^?n>ha— JHH&5 8&S1MR1 7©»f££: 
f?lh2-t±£. fcT, ^JH5a, 1 5 b SJS&TII 
KbTV»S»-&Tf*oTt>«»«l 7 ©ttffrfttfflhfS. 
©T, fg 1 © h 3 5 Rtflg 2 © h 

2 8 i^RMttf 3 4 t©JEgttX^U >^ 3 9 \Z& 

5ES*o*t)5oTf»ii 7^e»©h;i'^«at?^ 

it-fe(r^±-r^©T, ^©«^J««S:ffi*W)A^^t 
[0 0 4 9] *fc*269J©tt©3ttM9SHW«#JSbT 

gKHj-rs. iii3iijF£{ajtN-©ei5^«-«i^-©«F 
#*ftbTP«ai!ira«*.is.-r*. Jini4Hi2fc*-r 

6 1 SrH^b, ^©^y— X 6 1 ©MSI^© 
ffl*tf=*>Sifl|9©UAK:a*U «»)^©IhI6* 

40 So 

[0 0 5 0] -€-LT01 3 (C^-fiPlC 1?)V{7 ! 7> 

Yh.'fv'TV Y 2 6(CU>^W6 4&H5eU> ^©'J 
>^35M 6 4 fcXIMWf 6 5 &.^bTHI8SS«6 6 
3feL, C©HI?IS«6 6©5fe«fcIeie3S*-fc>'y-&^ 

-;P^6 7 ft«B7if*y h 6 2©rtfiJfc^B2Bb 

[0 0 5 1] WEEIC«»6 3©n«KlWt*4 4*fe 



11 

UjfcfcU 4 4C£«0^^^5>^ l 4 

[0 0 5 2] Mffi^y;H7 7>£«i2 7tfHttt-«&. 
Hte"f *. tflE*— JWlff 6 7ttTy*ji h 6 2©H»£ 

R(tfc«tttt>*4 9«tit}5 2©ftM«i 
*«-tI£Utaofcut4*ht>f 5 3tft*tHU 
^©*h-t>-9-5 3©{iJ*Sr^'K*-fe>'t}-tHlK5 7jW8L 

[0 0 5 3] -E-^TCPU5 4li mlSMB^ktii^t 
ara-> h d— ;H38& 5 8 tt, «H&f ir*— X 6 1 1*3 

©fMM£flft?s. 

[0 0 5 4] *»«»4J»aU!E*«/h*V»»&fc»4*««E*» 

«t o ^)vm^-^ti£K±<r>witimmm ton*©* 1 ^ 

trffiS bfc»*»»3Wf ton* J: 5 tefl»«©±M*** 

£©&n&. 

[0 0 5 5] H©^JfiMC*ViTt>=¥-Vy-X6 l^B 
6ffi#6 3**— JMIff 6 7fc2ttR#©&te*fc1B* 

<a&©8Mia*#sft*. 

[0056] ttE#*iMm4i«M*fl:-**© 

[0 0 5 7] tllB#Stli«TJ3«ffi«ftffl*ai 
LT. 5=^a7^7U>^©H«Sttfc^fc»R* 

^ti»£^fl:3i2\ ^©&&S#*— jSSgJLhlcftofci 

ic^-r«^©^&»-fe>-y-7 o £«fflbx*>ck^. 

[0 0 5 8] u©ffilt^7 0ll (a) lc¥ffi0£ 
75b, (b) fcB-B*fc»ofc»fBSH**'rJ:3fc, « 
7 1 t«-r*««t«ffillD!f#y-^ 7 2 ©H>fcflW 
7 3£8®jg : £Et:-i}AU BI£*©i0iI#1»±?)iS©£J 
EfcJSUT«H*7 3*«H'f*Bn?»r*I«!lC "tftto 



7) W8-2 6 8 3 74 

ftoTViS. -5-L/T, 9!S*7 3 ©^i^fttC^tS^- 
7. 7 2 OJ8BOBf>E(fc«K:-3e©Mli*WTT563t^-f 
HtJhh h5>v > X^jS>£>&50'J?Ui3{B©3fch-!i 
>it7 4a, 7 4b, 7 4cSEfit, IKSi«7 3iS 
E ©&@ £ b T t> S C ©<&* h "fe >1t 7 4 
a, 7 4 b, 7 4 c T&ffiT* £ tTflJjIg©:*:^^ 

JO [0 0 5 9] £©<£5&^&*-tr>-y-7 0£^bT*> 
iPi$*© 2 Rtf± 0 «©43Efcfc: J: Q liiW^i 
*»— ^»&± t ft »38*?5**«UflT?* 5>. 
[0 0 6 0] 

[569!©8&*J £U^ ll«3Jll»«©«WcJ:ntf, * 
[0 0 6 1] Ssfc, »*«2~4#j£©5g9ft;:±to«, 

«fc s»*»Sj *#jhbT«*ilWl*«**P*.*c tare 
[iaffi©fS#ftiaBj] 

[01] #RE©-2tlM*SjR*"Bte*©iSt»H. 
[0 2] nsfclfc«©ate***fl:7l^-A**l»LT± 

3&>S.E;fc0. 

[0 3 ] ini^iswwfefiii^y^^ 7 >^tta5©gp^^w 
0= 

[0 4 ] H££ttffl©ft 1 © YiW&B&MHGU&i 
[0 5] HSM«©82©h;i/£€aSK©*l»H. 
[0 6] WHJEM©^ l © h;^£*K©fe*©*!BBH 
RtfllrBi0. 

[0 7 ] pm;Nffll©& 2 © h;^fijt«©fe*r©«ffiH 

[0 8 ] n**«i©*»a^s^-V'R««»©«i* 
&*-r0-e, (a) i4j&2©h;p*e>s.«£*titt*-*iB© 
tfflB, (b) tt»i©h;^e»«t»rtrr*w©«ffi 
0. 

[09] ra*js«©*tt* , fe>-9-©*j«ftw-rHT?, 

(a) teflfflffi0> (b) »(a) ©A-AUfci&ofcirMH. 

[0io] wmmmmm&tt-t'inyzm* 

[011] 01 0 o^-^ 3 > b n-;miSo A#0K 
*j££^-riU8&0. 
[01 2] *58W©ffi©*lt«**"5"aK»©*HIH. 

[013] [g|iiffi0tj©£ffl^5 ir ;v^7>^w^©-ai»f 
®bfc0,, 

[014] *tta-fe>-9-©te©S6JfiW*»THT?. (a) 
«¥B0, (b) 14(a) ©B-B«giI»ofc®fB0= 
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1 6 

i 7 

2 l -ftHRjf-ir 
2 3 -MM 

2 7-^^;^^>i7fft 

2 8~»2©M^e*K 

3 3, 3 8HM*33B 

[01] 




) &S§¥8-2 6 8 3 7 4 

3 4-*irn«W 

3 5-Iioh;weM 

4i. 4 2 -meammt 

4 8-T£f*y h 

4 9-£{fcg-fe>U- 

5 4-CPU 

5 8-*— 93>hn—)V&m 



[02] 




(10) 
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